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RASPBERRIES. 


INTRODUCTION. 


The origin of the raspberry, like that of many plants whose history 
antedates that of existing civilized nations, is somewhat mystical. 

The European berry takes its name from its supposed place of 
origin, Mount Ida, the Latin terminology making it ¢daeus; and the 
generic name /?vbus comes from its close relation to the rose. From 
the botanist’s point of view this relation is very complete, but from 
our standpoint we can only see a general resemblance in the habits of 
the two plants and particularly in their defensive armature. 

Just what part these thorns play in the economy of nature is hard 
to say, but certain it is that through cultivation they can be dispensed 
with, as is the case in our Davison Thornless raspberry and some of 
the blackberries. 

The American raspberries, for there are two types of them—the red 
and the black—are both familiar to every lad who has passed along the 
highways of the older States. These berries are aborigines, and, like 
many other native plants, were entirely neglected by the early settlers 
until they proved to their own satisfaction that the raspberry of the 
garden of their native land could not be successfully grown in the new 
country. They then turned their attention to what Nature had placed 
before them, and from the wild berries of the clearing have come the 
American raspberries as we know them to-day. 

The name raspberry, as used in the United States to-day, embraces 
four distinct species of plants, three of which are of American origin, 
thus placing to the credit of our native plants three important and 
widely cultivated culinary fruits. The two types of fruits represented 
by these species are known popularly as red raspberries and black 
raspberries or ‘* blackcaps.” 

The red-raspberry group, as represented in cultivation, includes not 
only the native red raspberry but the European red raspberry, or 
bramble, and a type intermediate between the native red and black 
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raspberry, which bears a purple fruit and is frequently spoken of as 
the ‘‘ purple-cane” raspberry or as the ‘‘Schafer group.” The red- 
raspberry group, besides having varieties which produce the charac- 
teristic red fruits, has.another set of varieties which produce amber or 
yellow fruit. These horticultural varieties are reéognized and are con- 
sidered distinct sorts, but are not separated botanically into different 
species. 

The black raspberry is distinct both in habit of growth and in the 
make-up of its fruit. It is recognized botanically as a species distinct 
from the three which enter into the red-raspberry group. The black 
raspberry is known to botanists as 22ubus occidentalis. The habits of 
this plant and the quality of its berries are such that it has gained an 
important place in certain sections of this country as a commercial 
fruit. 

The fact that the varieties of the red-berry type have to be marketed 
from the bushes as soon as ripe confines their cultivation to the vicinity 
of large centers of consumption, where climatic and soil conditions 
favor their development. The black-raspberry industry, however, 
ean be profitably and successfully carried on in regions more remote 
from the centers of consumption, because of the fact that a large pro- 
portion of the fruits are evaporated and are sold in a dry state, there 
being ready sale for them when handled in this way. 
















RED RASPBERRIES. 






As before mentioned, the red-raspberry group includes varieties 
which bear fruits of various shades of red, amber, yellow, and purple, 
the last-named division being a hybrid between the red and the black 
types. The native red raspberry is known to botanists as Rubus 
strigosus. It is quite similar in many respects to the European rasp- 
berry, which is known as Rubus tdacus, but is distinguished from it 
by a more slender and open habit of growth, stiff prickles on the bear- 
ing, bristly canes, which are brown and somewhat glaucous. It also 
has thinner leaves and the flower clusters are more open and spread- 
ing. The fruit of this plant is bright light red or rarely yellow or 
whitish and is not produced continuously throughout the season, it 
having a distinct fruiting period. This type of berry is somewhat 
more hardy than the blackcap and pushes its northern limits consider- 
ably farther toward the Pole than does the black raspberry. One type 
of this is found in the mountains of Arizona and northward to Alaska. 

The hybrid type of the red raspberry is known to botanists as 
Rubus neglectus and is commonly spoken of as the ‘“‘ purple cane” 
raspberry. This is a very variable group of plants which is the off- 
spring of a cross between Rubus strigosus, the red raspberry above 
mentioned, and Rubus occidentalis, the common black raspberry or 
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blackeap. These hybrids occur both in nature and under cultivation, 
and the plants have the characteristics of both the red and the black 
types in that they can be propagated either from root sprouts or layers. 

Another type of red raspberry which is cultivated to a very limited 
extent in the United States, which is not native to our soil, is the com- 
mon European raspberry known to botanists as Rubus idaeus. This 
plant is sparingly cultivated in the extreme northeastern portion of 
the United States and again along the Pacific coast from Washington 
as far sout.1 as central California. The most universally cultivated 
type of red raspberry belongs to the strigosus or native red raspberry 
group. 

In habit of growth, the canes of the plants of all three species are 
upright and the bark is of a light-brown color, the canes themselves 
being ratherslender. The thorns, while numerous, are not formidable, 
as in the case of the blackcap. 


METHOD OF PROPAGATION. 


The method of propagating the red raspberry is from root sprouts. 
One drawback to the cultivation of this group of plants is their per- 
sistent habit of throwing up root sprouts wherever a root is broken or 
uncovered, so that it is only a comparatively short time after planting 
before the whole area occupied by these plants is covered with young 
shoots. Persistent cultivation is therefore necessary to hold them 
within bounds. For purposes of establishing new plantations, root 
sprouts which are one year old are best suited for making the new 
plantings. Young succulent sprouts can, under very favorable condi- 
tions, be successfully transplanted if a portion of the mother root is 
carried with the young plant. The safest method, however, is to use 
the year-old plants rather than the young, succulent ones. The only 
type of this group which is capable of perpetuating itself through 
layers of stolons is the purple cane raspberry, Rubus neglectus. It 
has sufficient characteristics of the black raspberry to give it the power 
of perpetuating itself by stolons. 


SELECTION AND PREPARATION OF SOIL. 


The nature of the soil upon which red raspberries thrive best is a 
sandy or clay loam of a glacial drift formation. Naturally, they are 
found growing at high altitudes and in high latitudes, and are very 
frequently found upon soils which are rocky and rough in character. 
Because they naturally flourish upon such soils, it does not necessarily 
follow that under cultivation they adapt themselves to such soils only. 
They thrive well upon moderately rich, deep soils and yield largest 
returns under these conditions. 
213 
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The preparation of the soil for red raspberries should be the same 
as for any small fruit, preferably one or two seasons’ preparatory till- ' 
age in a ‘‘hoe crop,” which will to a very large extent rid the land of 
weeds. Such crops as potatoes, beans, cowpeas, and plants of this 
nature are good preparatory crops. 









PLANTING. 


The distance to plant will depend very largely upon the purpose for 
which the plantation is intended. If it is a commercial plantation 
upon soil which is not especially valuable the plants should be 3 feet 
apart in the row, and the rows should be not less than 6 feet apart. 
This will allow of cultivation in both directions for two or three years, 
and will permit the use of horsepower implements, and consequently 
much lessen the cost of tillage. On city lots or in a home fruit garden, 
where it becomes desirable to combine in the same plantation raspber- 
ries and other fruit-bearing plants, the distance can be somewhat les- 
sened, but even under these conditions the plants should not be set 
closer than 2 feet apart in the row and the rows not less than 4 feet 
apart. Raspberries can be used as fillers between rows of apple, 
pear, or peach trees, as suggested in Farmers’ Bulletin No. 154, if it 
is desirable to establish an intensive fruit garden. 

The most economical way in which to handle the red raspberry in 
commercial plantations is, after having thoroughly prepared the soil 
by plowing and harrowing, to lay off the rows with a turning plow, 
which will make a furrow of sufficient depth to accommodate the young 
plants. The plants can then be laid along the row at proper intervals, 
the roots spread out in fan-shape, and the earth hauled over them to a 
slight extent with a hoe. The remainder of the filling can then be ac- 
complished with a one-horse turning plow. In order to do this most 
effectively, it is desirable that the roots be spread against the land side 
of the furrow so that the loose dirt thrown out by the moldboard in 
opening the planting furrow can be returned by the use of the one- 
horse turning plow. 

In home fruit gardens, where it is not possible to resort to this 
means, small holes can be opened with a spade, the plant roots spread 
in the ordinary fashion for planting larger plants, and the earth 
returned; but in all cases it should be the aim to firm the earth well 
over the roots of the plants as they are set. 































CULTIVATION. 





Clean cultivation is necessary with the red raspberries because, as 
above stated, they are themselves of a weedy nature, and, in order to 
hold them within bounds, implements which cut all the superfluous 
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shoots and root sprouts from the cultivated area should be used. Dur-/{ 
ing the early life of the plantation it will be found most economical 
to keep the plants in check rows so that cultivation by horsepower can 
be accomplished in two directions. Later, however, as the plantation 
grows older, it will be found advantageous, both in yield of fruit and 
for economy, to allow the plants to form a hedge or matted row, and 
to practice cultivation in one direction only. The space between the 
hedges should be plowed at least once each year, and whether this shall 
be done in the spring or in the fall will depend upon the loeality. In 
most instances, however, because of the high altitude and latitude in 
which this plant thrives, spring plowing will be found to be most advan- 
tageous, as less injury to the roots will result from deep culture at this 
season and the plants will be less liable to suffer from winterkilling. 
The remaining cultivation should be done with an implement which 
stirs the surface of the soil only to the depth of 2 to 3 inches, so as not 
to interfere with the young feeding roots which spread through the soil 
loosened by the plow. 
FERTILIZERS. 


Comparative tests with stable manure and complete commercial fer- 
tilizers have been conducted at the New Jersey experiment station 
with three sorts of red raspberries, namely, Cuthbert, Marlboro, and 
Turner. The resuits of these tests indicate that the liberal use of 
stable manure (20 tons per acre) will produce large yields of fruit, 
but when the question of economy enters, i. e., when the manure is 
purchased and charged against the gross return of the patch, the use 
of a complete fertilizer—containing nitrogen 4.5 per cent, phosphoric 
acid (available) 7.7 per cent, potash 13.3 per cent—at the rate of 500 
pounds per acre gives a-greater net profit at less outlay. The results 
of the New Jersey tests may be stated as follows: For each dollar 
invested in stable manure the crop returned $6.09, and for each dollar 
invested in a complete fertilizer, such as above described, there was a 
crop return of $27.15. But notwithstanding this great difference in 
yield, one would hardly be justified in throwing away stable manure 
and purchasing a high-grade fertilizer. There are other crops, how- 
ever, such as asparagus, cabbage, ete., to which the stable manure 
may be added with more profit than to the raspberries. 


PRUNING. 


Red raspberries require attention to direct their growth and fruit 
production at two seasons of the year—pruning in the summer, during 
the growing season, to regulate the height of the canes and induce 
the formation of fruiting wood for the following season, and pruning 
during the winter or early spring for the purpose of eliminating the 
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canes which bore last season, so as to allow all the energy of the root 
of the plant to be.directed to the production of fruit and the forma- 
tion of the next season’s bearing wood. 

The summer pruning, which is not generally practiced with red 
raspberries, consists in stopping the young shoots when they have 
attained a height of from 18 to 20 inches. This induces the develop- 
ment of side shoots and the production of additional sprouts from the 
root. Both these types of growth are desirable in order to insure as 
large a growth of wood as the plants can carry to advantage. This 
will have to be governed by the judgment of the grower and should 
be based on the variety, the character of the soil, and the kind and 
quantity of fertilizer used. , 

The winter pruning is a process of elimination. All canes which 
have served their purpose as fruit producers are removed, as are all 
dead or diseased canes, thus reducing the demands upon the roots of 
the plant to the wood intended for fruit production. 

The advantages of summer pruning are an increase in the area of 
bearing wood, and strong, low canes which require no artificial trellis 
or support. 



















HARVESTING THE FRUIT. 






Because of the soft character of this fruit, it can only be successfully 
harvested by hand picking. Small receptacles holding not more than 
a pint and preferably those made of wood are best suited for handling 
this crop. The reason for the use of small receptacles is that the 
weight of the fruits themselves is sufficient to cause them to settle 
rapidly and to become mushy if too many are placed in a receptacle, 
thus destroying their market value as well as appearance. Under 
favorable conditions, the yield of the better sorts of red raspberries, 
particularly of the native red and purple cane types, is very large, and 
where they can be placed upon the market quickly after being picked 
they are a very profitable crop. 
















EVAPORATION. 





The red raspberry is to a very limited extent dried in an artificial 
manner by the use of an evaporator in the same fashion as is the 
blackcap. The demand for dried red raspberries, however, is very lim- 
ited, and it is only within recent years that there has been a market for 
this product. The chief use at the present time of the dried red rasp- 
berry is in the preparation of fruit juices and marmalades for use in con- 
nection with soda fountains. The process employed in the handling 
of the red raspberry is the same as that described for the blackcap, 
except that the fruits must be hand-picked and handled much more 
gently during the process of drying than is necessary with the 
blackcap. 
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BLACK RASPBERRIES, OR BLACKCAPS. 


CHARACTERISTICS. 


The black raspberry, or blackcap, because it lends itself to several 
methods of harvesting and marketing, is capable of a wider range of 
commercial cultivation than any of the types of the red raspberry. 
The black raspberry, under favorable conditions, is a strong, vigorous- 
growing plant, making canes armed with stiff prickers and bearing 
its fruit upon shoots of one year’s growth—that is, the shoots which 


Fig. 1.—A cluster of black raspberries. 


grow one year bear their fruit the succeeding spring. The fruit of 
the black raspberry is borne in dense terminal clusters, as shown in 
figure 1, and in most varieties is retained upon the plant even after it 
becomes fully ripe. This characteristic is taken advantage of nowa- 
days to gather the fruits in a very inexpensive fashion. Besides 
having this character of holding the fruit, the black raspberry is as 
well adapted for marketing from the vines as is the red raspberry— 
in fact, it is not subject to the same criticism as is the red raspberry. 
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The fruits of the black raspberry are more rigid in character and 
retain their form better. For this reason it is not necessary to use 
small-sized re- 
ceptacles for 
placing them up- 
on the market, 
quart boxes or 
cups being us- 
ually employed; 
but, as with the 
red raspberries, 
the receptacles 
should be made 
of wood. The 
usual equipment 
of a picker for 
hand-picking 
black —raspber- 
ries is shown in 












figure 2. 

The black 
raspberry has 
another advan- 
tage over the red 
raspberry for 
commercial cul- 
ture in that it is 
Fic, 2.—A berry picker and the customary equipment. not so weedy in 









its habit of growth. It does not throw up root sprouts, as does 
the red raspberry, and for that reason it is more easily kept within 
bounds. It can also be 
- more easily handled in 
check rows when desired, 
but in commercial planta- 
tions this is seldom done. 
Usually the plants are set 
comparatively close to- 
gether in rows which are 
rather wide apart, and 
cultivation is carried on ; 
in one direction only. Fig. 3.—Tip-layering raspberries. 


METHOD OF PROPAGATION. 

















As already stated, the black raspberry does not throw up root 
sprouts, and is propagated only from stolons or layers, as shown in 
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figure 3. In order to secure new plants the tips of the branches are 
slightly covered with earth during the month of August, after which 
they take root readily. The rooted tips are usually left attached to 
the parent stalk until the following spring, when the branch is cut 
6 or 8 inches above the surface of the ground, the roots being lifted, 
tied in bunches, and stored for use or carried to the place where they 
are to be replanted. 


CHARACTER OF THE SOIL. 


The character of soil on which the black raspberry thrives best is a 
rather rich clay loam. Sandy soils and those ‘which are gravelly, 
unless well enriched, do not give sufficiently vigorous growth to make 
commercial plantings profitable. Raspberries grow best on a soil 
which is naturally well drained, rather than one which is moist. Under 
natural conditions they are found usually where the soil is somewhat 
stony in character and provided with good natural drainage. 


PREPARATION OF THE SOIL. 

The same general preparation of the soil as outlined for the red 
raspberry is necessary for best results with the black raspberry. Pre- 
paratory treatment with cultivated crops in order to rid the land as 
thoroughly as possible of weeds is desirable. While the raspberry 


occupies the land for a considerable period of time, it has been demon- 
strated that instead of becoming unfitted for the production of cereal 
crops after the raspberries have been removed the soil is capable of 
returning a good crop of wheat or rye. This is undoubtedly due to 
the method of cultivation practiced rather than to the fact that the 
raspberry adds any fertility to the soil. 


PLANTING. 


The distance at whica black raspberries are usually set in commer- 
cial plantations is 3 feet apart in rows which are 8 feet apart. The 
strong-growing, robust varieties will then make a very formidable 
hedge of considerable width, as is shown in figure 4. The same method 
of planting as described for red raspberries—that is, opening a furrow 
with the plow, placing the roots at the proper distances in the row, 
and covering with a turning plow—is very convenient and satisfactory. 

CULTIVATION. 

Clean cultivation is equally as desirable for the black raspberry as 
for the red raspberry, because weeds between the rows interfere with 
the later operations in the berry field. While cultivation should not 
be carried on so late in the season as to interfere with the harvesting 
of the fruit, it should be sufficiently thorough and continued late 
enough to keep the ground free from weeds. 
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WINTER PROTECTION. 


In some portions of the Northern States the raspberry can only be 
successfully fruited by giving it some form of protection during winter. 
One of the simplest methods of affording such protection is to bend 
the canes of the plant allin one direction along the line of the row and 
fasten them either by placing earth upon them or pegging them down. 
The roots are slightly loosened on one side of each plant and the canes 
are bent over the roots of its neighbor. After the tops have been 


Fic. 4.—A general view in a 10-acre berry field. 


properly placed a mound of earth is thrown over them. If after cold 
weather sets in the earth covering is deemed inadequate, additional 
protection may be provided by a layer of straw, strawy manure, or 
corn fodder. 


FERTILIZERS. 


Commercial growers of black raspberries have given little attention 
to the question of fertilizing their plantations. However, the exten- 
sive character of this industry and the small yields from some planta- 
tions indicate that this problem demands more attention than it has yet 
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received. While no careful experiments have been conducted which 
will warrant a positive statement in this connection, it is safe to say 
that the use of stable manure in moderate quantities, supplemented by 
a fertilizer carrying + to 5 per cent of nitrogen, 10 to 12 per cent of 
phosphoric acid, and from 6 to 8 per cent of potash, will prove beneficial. 
Such a fertilizer, if applied at the rate of from 300 to 500 pounds per 
acre, should so increase the yield as to make its use profitable. Experi- 
ments which have been conducted with the red raspberry indicate that, 
when it is necessary to purchase manure at ordinary commercial rates, 
itis more economical to use a high-grade commercial fertilizer than to 
employ stable manure. Where the grower has home-produced barn- 
yard manure it will undoubtedly be wiser for him to use it rather than 
not to fertilize at all; but if the barnyard manure can be profitably 
employed on truck or general crops and, it is possible to purchase 
high-grade commercial fertilizers for the raspberries, the results will 
undoubtedly justify the substitution of the commercial fertilizer for 
the barnyard manure. 
PRUNING. 


Because of its manner of fruit bearing, the black raspberry requires 
‘are in its annual pruning; in fact, pruning must be done at two 
seasons of the year in order to accomplish the best results. The young 
shoots as they appear from the roots in the spring should be tipped or 
disbudded when they reach the height of 18 inches. It is better to go 
over the plantations frequently, making three cr four trips in all, in 
order to tip the canes when they are about the height mentioned, 
rather than to delay the operation until some of them have reached a 
height of 2 to 24 feet. The early pinching or disbudding induces the 
development of more numerous lateral branches. Shoots which have 
been allowed to harden and to grow to 2 or 3 feet in height will form 
few lateral branches. If tipped when 18 inches high, a cane should 
produce four, five, or six lateral branches. If allowed to attain a 
height of 3 feet and then cut back to 18 inches, it is probable that not 
more than two or three lateral branches will be formed; and, since 
these lateral branches form the fruit-bearing wood of the succeeding 
season, it is very desirable that the greatest possible number of branches 
be secured to insure a heavy crop of fruit. It is evident, therefore, 
that summer pruning predetermines the crop for the succeeding year 
more than does any other single cultural factor. 

The second pruning, which is also important, consists in removing 
the canes which bore the last crop of fruit. This work can be done 
at any time after the crop has been harvested, but preferably during 
the spring following the crop. If the work is done in the spring the 
lateral branches borne by the canes which developed from the roots 


213 
19323—No. 213—05——2 








16 






of the mother plant should at the same time be shortened to about 8 
to 12 inches in length, as shown in figure 5. From each bud of these 
short branches annual growth will be made which will terminate in a 
fruit cluster. Since it is not desirable to stake or trellis the black 
raspberry in commercial plantations, the short canes have a decided 
advantage over the long ones in that they more easily support the 
fruit; in fact, canes which are 
tipped when more than 2 feet 
in height very frequently 
break down or fall over under 
a heavy load of fruit, while 
those that are kept at a height 
of 18 inches usually stand well 
and hold their fruit off the 
ground. The early tipping or 
pinching of the shoots has two 
advantages: It insuresa greater 
number of lateral branches and 
it also holds the fruit-bearing 
canes more erect, thus placing 
them in a more desirable po- 
sition for harvesting. Another 
advantage of early pinching is 
that it has a tendency to induce 
the mother root to throw up 

Fig. 5.—Typical raspberry after pruning. additional shoots. Ifthe plant 
is allowed to throw up two or three strong shoots which are allowed 
to attain 3 or 4 feet in height without check, there is no tendency on 
the part of the mother root to start other dormant buds into growth. 
For very best commercial results it is desirable that each crown or 
mother root throw up from three to five or six shoots annually, to 
provide bearing wood for the next season. If, therefore, a system of 
pruning can be followed which will increase the number of shoots 
from the root there will be a gain in the succeeding crop. 
































HARVESTING THE FRUIT. 





Black raspberries are harvested in two ways. For consumption as 
fresh fruit they are always hand picked. In fact, many of the com- 
mercial growers of blackcaps which are intended for evaporation or 
drying prefer to hand pick rather than to ‘‘ bat” the fruit. There are 
perhaps about as many advocates of hand picking as of ‘* batting,” and 
a grower must decide for himself which, under his circumstances, is 
most economical. 
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Hand picking.—The usual method of hand picking black raspberries 
need not be described further than to say that each picker is known by 
number and is furnished baskets or cups and a picking stand similar 
tothatshown in figure 
2; and, as the baskets 
are filled and deliy- 
ered to a receiving 
clerk, credit is given 
the picker either in 
the form of checks or 
other record by which === Tl ia | 
amemorandum of the apes) 02 
quantity picked by 
each is kept. The 
methods vary in differ- 
ent localities and with 
different growers. 

Mechanical harvesting, or ‘‘ batting.’”"—In the early nineties a mechan- 
ical device for gathering raspberries was brought to the attention of 

berry growers as a 
cheap and comparative- 
ly satisfactory means 
of lessening the cost of 
gathering the crop. 
This device consisted 
of a tray mounted as 
shown in figures 6 and 
7, and over the surface 
of the tray was spread 
a wire screen against 
which the berries were 
beaten by the use of a 
light paddle, the bushes 
being bent over the de- 
vice so that the fruit 
z would fall upon the 
* sereen as it was beaten 
from the plant. The 
idea was that the screen 

Fic. 7.—Details of the construction of the first berry harvester. woyld allow the fruits 
to pass through and fall into the tray, whilé leaves and portions of the 
vine which might be beaten off would be retained by the screen, and, the 
screen being hinged at the top, such refuse could be easily thrown off. 


| 


Fic. 6.—The orizinal berry bat. 
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This device was too cumbersome to come into general use. Later 
it was modified, as shown in figures 8 and 9, to a light, narrow, 
somewhat triangular frame, 
covered with muslin. The 
frame is usually made about 
6 inches wide at the bottom, 
with sides slanting toward 
the top and tapered from 6 
inches in width to about 2 or 
24 inches in width. Across 
the narrow side a rail is 
fastened, which serves as a 
handle for carrying the de- 
vice, and along the lower 
end of the tray a light strip 
is placed, which serves as a runner upon which to slide the device 
along the surface of the ground. A narrow strip is also nailed across 
the back of the frame, as shown in figure 9, to act as a protection to 
the muslin and as a support against which the knee of the operator 
van be placed to force the picking tray under the plants. After this 
device, illustrated in figures 8 and 9, has been placed in position, as 
shown in figure 10, the bushes are drawn over the canvas by a short 
wire hook and witha light, somewhat curved bat the well-ripened 
fruits are knocked from the plants on to the muslin and roll gently 
to the lower end of the tray, where the wider portions of the frame 
form a receptacle. 
With a device of this kind one man is capable of picking from 5 to 
8 bushels of fruit daily, while the most expert hand pickers can pick 
only about 100 quarts, or 3 
bushels. It will thus be seen 
that this device is of consid- 
erable advantage, because it 
shortens the period of har- 
vest and allows the employ- 
ment of a class of labor 
which could not be employed 
for hand picking, as the lat- 
ter is almost exclusively done 
by women and _ children, 





Fic. 8.—The berry bat or harvester as at present constructed. 























while the work of batting Fic, 9.—Detail of back of device shown in figure 8, 
is almost entirely done by 

men. The drawback to the batting operation is that a small per- 
centage of the berries is lost by bouncing out of the tray as they 
are forced against the muslin by the stroke of the paddle. This loss, 
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however, is not very great, amounting, perhaps, to not more than one- 
half of 1 per cent in extreme cases. Some loss also results from the 
fact that the fruits must be thoroughly ripened upon the plants before 
the operation begins. This, however, is not great, and the saving 
over the cost of hand picking will undoubtedly more than overbalance 
the loss of fruit. The advocates of hand picking, however, contend 
that there is not so much gain in the use of the bat as would at first 
appear, because it is necessary that the fruits which are batted be 
passed over a fan either before or after drying. Hence, some prefer 
one method and some the other. 


Fic, 10,—Berry harvesters at work. 


It is necessary that the batted fruits, after being dried, be looked 
over carefully by hand, as are beans; otherwise, they will not be in fit 
condition to go upon the market. These two operations, it is claimed, 
offset the additional cost of hand picking, but, as before stated, each 
grower will have to determine for himself which method is most 
economical under his particular conditions. It is obvious that the 
fruits which are gathered by mechanical means will not be suitable for 
use as fresh fruits. The batting of raspberries is never practiced 
except upon fruits which are to be evaporated. 
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figures 11, 12, and 13 illustrate a modification of the device shown 

in figures 8 and 9, which is claimed by the inventor to possess some 
advantages over the other 
form. Asall these devices 
are homemade affairs, both 
plans are presented in or- 
der that both may be given 
a test, which is the only 
true way of determining 
their merits. 


CURING RASPBERRIES. 


EVAPORATION. 


The use of heat, either 
from the sun or from some 
artificial source, for the 
purpose of drying the 
fruits has made the rasp- 
berry an important com- 
mercial product in certain 
sections of the United 
States. Regions which could not profitably engage in the growing of 
this fruit were its sole use to be found asa fresh fruit upon the market 
can now safely un- 
dertake its cultiva- 
tion. While thesun 
drying of raspber- 
ries has been prac- 
ticed as long as the 
raspberry has been 
used for culinary 
purposes, the art of 
drying it with arti- 
ficial heat is a com- 
paratively recent 
commercial deyel- 


Fia. 11.—A modified form of the modern berry harvester. 


opment. 
The artificial pro- 
cess of drying under : 
a high heat has an Fic. 12.—Front view of frame shown in figure 11. 


advantage over sun drying in that the product can be obtained much 
sooner and is of a more desirable quality. Evaporated fruit of the 
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highest quality loses only a small percentage of its juices. The heat 
is sufficient to sear the outside of the fruit by breaking down its 
cellular structure and giving it a dry, somewhat resistant surface, 
which has a tendency to keep the interior portion much more moist 
and palatable than is possible under the slow operation of sun dry- 
ing. With partially ripened fruits, suchas peaches, apples, apricots, 
prunes, etc., which are dried 


under high heats, the proc- 

ess becomes one of trans- 

forming the starches into 

sugar, or, in other words, 

a quickening of the ripen- 

ing process. This, toa cer- 

tain extent, is accomplished 

with the raspberry, but, as 

its fruits are usually thor- 

oughly matured when they 

go to the evaporator, it is 

likely that there is much 

less of a chemical change 

in the raspberry than in 

the case of the apple. The Fic. 13.—Completed harvester after the plan shown in 
improved quality of the enn 

product from the evaporator not only adds to its commercial value 
but increases the income of the producer, because there is less loss 
in weight in evaporated than in sun-dried fruit. In other words, 
the yield from a given area in evaporated fruit is somewhat greater 
than the yield from the same area in sun-dried fruit. These features, 
together with the rapidity with which the operation can be carried 
on, are considered of sufficient advantage to warrant growers of 
raspberries in erecting evaporators at considerable expense. 


TYPES OF EVAPORATORS. 


There are two distinct principles on which evaporators are con- 
structed—one using hot air as the means of drying the fruit, while the 
other uses the indirect means of producing an air current from heated 
steam pipes. In both instances the primary source is the same, but 
in one the air is heated by being passed over a radiating surface like 
that of a hot stove, while in the other case the current of air is passed 
over heated steam pipes. There are also three important types of 
construction, namely, the shaft or flue, the cabinet, and the hop kiln. 
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Shaft or flue evaporator.—The shaft or flue evaporator is shown in 
figures 14 and 15. This device consists of a building which is practi- 
cally three stories in height. The basement story contains storage 
rooms for fuel and gives space to the heating apparatus, which is 
usually a hot-air furnace or large stove. It is a common practice to 
install a heating device for each shaft or flue, as illustrated in figure 
15 (at the left), which shows a cross section of the building. 

The furnace is provided either with a jacket of metal which is 
properly insulated, or with a brick wall which provides an opening 
for the entrance of air from the outside, the wall usually being carried 
up to the first 
story. On top 
of the brick 
wall the shaft 
proper is con- 
structed. The 
shaft is built 
of dressed and 
matched lum- 
ber, and ex- 
tends from the 
‘floor of the 
second story 
through the 
third story 
and out of the 
roof. Above 
the roof it is 
drawn in so as 
to assume the 
form of an 
inverted cone. 
These shafts 
are usually 34 
or 4 feet square, 
inside meas- 
urement, and 
are provided with a lifting device operated by a lever, or by a 
“bull wheel,” which enables the operator to lift by mechanical 
means the entire charge in the shaft at one operation. The 
necessity for this lifting device is that the screens which carry the 
fresh fruits are placed in the flue, or shaft, at the bottom, about 
18 inches above the floor of the second story. The screens are usually 
34 or 4 feet square, and are made of 1 by 14 or 14 inch stuff, 





Fic. 14.—Exterior view of a flue evaporator, showing receiving platform. 
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sometimes in such fashion that they can be used either side up. The 
fresh fruit is spread upen these screens to the depth of 1 or 14 inches, 
the larger screens carrying about one bushel of fruit. 

During the drying process, when everything is working favorably, 


a screen carrying fresh fruit can be placed in the bottom of the shaft 
every fifteen to eighteen minutes, but after the shaft becomes filled, 


"se 




















Fic. 15,—General construction of a twin flue evaporator. 


so that when a new screen is added at the bottom one must be removed 
at the top, the operation of manipulating two flues and spreading the 
fruit is a sufficient task to keep a single individual occupied the entire 
time. It is necessary, as will be observed from the construction of 
this device, to make a trip from the second to the third story each 
time a new screen is added, in order that one carrying dried fruit may 
be removed at the top. 
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The opening from which the screens carrying the dried fruits are 
removed is usually about 4 feet above the floor of the third story. If 
the stories are 10 feet high, this makes the distance between the point 
where the screens carrying the fresh fruits enter the shaft and the 
point where the screens carrying the dried fruits are removed about 
12 feet. 

The one drawback to this type of evaporator which has always 
impressed itself upon the writer is that the steam and vapor from the 
fresh fruits which are placed in the bottom, which is also the most 
intensely heated portion of the flue, all pass through the fruits which 
are partially dried on the screens above. It is a more or less common 
complaint among operators that upon some days when atmospheric 
conditions are of a certain character not easily described, the process 
of evaporation, even under the best of management, can not be success- 
fully carried on. The operators say the air is dead and that the fruits 
will only come to a certain stage of dryness and remain in that condi- 
tion without reaching the point where they can be removed from the 
shaft. 

It has always been the conviction of the writer that the correct 
principle for the construction of a shaft evaporator is one which works 
in exactly the opposite direction from that now employed—that is, a 
shaft which shall be arranged so that the fresh fruits go in at the top, 
where the heat is least intense and where the atmosphere is most 
charged with moisture, and come out at the bottom, nearest the fire, 
where the air is driest. While it is possible that the temperature at 
the top of the shaft would not be sufficient to break down the cellular 
structure of the fruit and produce the desirable conditions which are 
now secured by placing it directly over the heat, experience with the 
‘abinet evaporator described farther on proves that the principle is 
correct. The chief reason why the shaft is now operated as it is, is the 
lack of adequate means for lowering the frames. This can be accom- 
plished by providing a spring clutch at the base of the lifting arm which 
is forced into position under the second tray from the bottom as the 
lifting device is drawn upward. ‘The lifting motion should then be con- 
tinued long enough to raise the column of trays in the shaft so as to 
release the one which rests at the bottom and immediately over the 
fire. When this is withdrawn and the apparatus is allowed to adjust 
itself, the weight of the trays carried by the lifting device will hold 
the spring clutch in position until the tray or screen to which it is 
engaged comes in contact with the ways at the bottom of the shaft. 
As soon as the weight of the trays is taken off the lifting device, the 
clutch will be released so that it will engage the second tray above, 
when the operation of lifting is gone through with again. It is 
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believed that this method of operating the shaft will overcome the 
difficulty experienced when the atmospheric conditions are not favor- 
able to the use of the present method. It is also believed that this 
construction will enable the operator to carry the fruit more quickly 
through the process of drying. 

Cabinet evaporator.—For want of a better name, the writer has used 
the term ‘‘ cabinet evaporator ” to describe a style of evaporator which 

















Fic. 16.—The simplest type of cabinet evaporator. 


is used by a number of small growers. This evaporator is constructed, 


as shown in figure 16, of a series of loose drawers (the screens) upon 
which the fruit is spread prior to the beginning of the operation of 
drying. The mechanism of the evaporator is very simple, consisting, 
as shown in the illustration, of a stove or hot-air furnace placed in the 
basement room, with the top of the furnace 3 feet or more below the 
lowest screen in the cabinet; the pipe from the furnace is arranged 
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in a sort of spiral, being carried around the space below the drying 
area as many times as the distance between the lowest sereen and the 
top of the furnace will permit, so as to throw off and utilize as nearly 
as possible all the heat coming from the fuel used in the furnace. The 
drying portion proper (the cabinet) consists usually of two compart- 
ments separated by a {-inch partition, each compartment being provided 
with ways for carrying the fruit-laden screens. 

The interior space of each one of these compartments is generally 
made 4 feet wide and 8 feet deep from front to back, so that upon each 
of the guides or ways, which are provided to carry the screens, there 
are two screens, one in front of the other. The perpendicular distance 
between the screens in the cabinet is usually about 4+ inches. The 
screens themselves are 34 or 4 feet square over all. Sereens are also 
made so that they can be used either side up; the frames are con- 
structed of material about 1} inches square, so that when 8 pieces are 
used and properly lapped at the corners they make a double frame. 
As the wire is placed between the two sets of strips, the screens can 
be used either side up. 

The doors for the cabinets are usually hinged at the bottom, so that 
when opened they fall across supports which form a counter or rest 
upon which to place the loaded screens; and.the bottom screen when 
placed upon the door will exactly slide into its proper groove. 

The method of operating this cabinet evaporator is as follows: The 
screens, carrying freshly gathered fruit, are placed in at the top of 
the cabinet, and as those which are driest and which are immediately 
over the furnace are removed, those screens in the groove next above 
are taken out and placed on the one immediately below, each pair of 
screens in succession being lowered one space. This leaves the top 
space open and ready to receive two newly spread screens. These 
compartments are usually made so that they carry about 11 or 12 
screens, one above another; that is, the distance from the bottom of 
the screen immediately over the furnace to the bottom of the upper- 
most screen is about 44 or 48 inches. This is a convenient height for 
handling the screens. If they are too high the operator has of neces- 
sity to stand upon a stool or to do the work in a very awkward 
position. When it is necessary to raise the arms above one’s head in 
lifting the heavy screens it becomes very hard work. Convenience 
of operation, therefore, limits the height of the cabinet. 

Another form of cabinet evaporator is illustrated in figure 17, the 
ground plan of which is shown in figure 18. This cabinet can be 
opened at both front and back instead of at the front only. The 
screens pass in at the top, as in the above-described arrangement, but 
the ways are much longer, so that there are from 6 to 10 screens upon 
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a single plane. The partition in this cabinet runs in a horizontal 
position rather than in a perpendicuiar one, as is the case with 
the partition in the cabinet arrangement illustrated in figure 16. 
After the topmost tier has been filled, the first screen having been 
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Fic. 17.—Horizontal form of the cabinet evaporator. 


pushed farther and farther back as others were put in, the operator 
takes it out at the rear and immediately places it in the next lower 
groove, where it is gradually pushed forward, and each screen in turn 
follows the same course. The cabinet is gradually filled in this way 


Fic. 18.—Floor plan of figure 17. 


as the process of evaporation goes on, and the dried fruits are taken 
out at the bottem immediately over the fire. The newly spread 
fruits go into the evaporator at the point farthest away from the fire, 
underneath the shaft through which the hot air passes out of the 
cabinet. 
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This plan of operation, as will be noticed, provides for driving out 
a portion of the moisture from the newly spread fruits immediately 
under the hot-air exhaust shaft, while in the case of the shaft evapo- 
rators, which raise the screens automatically, the plan of operation is 
in an exactly opposite direction. Figure 17 of the horizontal cab- 
inet evaporator is sufliciently self-explanatory to need no further 
description. 

HOP-KILN DRIER. 

The hop-kiln drier consists of a large furnace room, in the center of 

which is placed either a large coal stove, a wood stove, or a hot-air 
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FIRST FLOOR PLAN. 


Fic. 19.—First floor plan of hop-kiln type of evaporator. 


furnace without a jacket, as shown in figure 19. The pipe from the 
heater is then carried around the room so as to make at least one com- 
plete circuit. The furnace. room is usually constructed as follows: 
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The room is made exactly the same size as the drying kiln, which is to 
be constructed on the second floor. A common practice is to place 
2 by 4 studding 2 feet apart on either a brick or stone foundation, to 
cover the outside of the building with weatherboarding, and to fill 
the space between the studs with brick so as to form a 4-inch wall. 
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Fic. 20.—Second or dry-room floor of a hop-kiln evaporator. 


When it is desirable to avoid this expense, metal laths may be fas- 
tened to the inside of the studding and the room plastered so as to 
make it retentive of heat. If more perfect insulation is desired this 
can be accomplished by nailing furring strips to the studding so as to 
admit of placing short pieces of boards in a horizontal position between 
the studs, thus dividing the space between the clapboards and the lath 
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and plaster into two chambers instead of into one air chamber. The 
expense of this construction will, however, in many instances, exceed 
the cost of the 4-inch brick wall first suggested. These details must, 
however, be worked out to suit the person who is erecting the drier. 
Any one of the three methods described will be comparatively satis- 
factory. 

The drying floor, which is usually situated about 10 or 12 feet above 
the floor of the furnace room, is composed of $-inch strips, which are 
carefully spaced, as shown in figures 20 and 21, from 4 to } inch apart, so 














Fic, 21,—Detail of the floor construction of a hop-kiln drier, from below. 


as to form cracks or spaces for the passage of the hot air from the 
furnace room to the chamber above. This chamber is made of sufli- 
cient height to admit of carrying on the necessary operations of spread- 
ing and stirring the fruit without inconvenience. The ceiling of this 
room is sometimes made horizontal and sometimes in the shape of an 
inverted funnel. In all cases, however, sufficient openings are left for 
ventilation and the building is provided at the comb with openings for 
allowing the heated air to escape. The exterior construction of such 
a building is shown in figures 22 and 23. 
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When the hop-kiln drier is to be used for drying raspberries, apples, 
or even for the curing of hops, the floor, which is made of strips, as 
above described, is usually covered with what is called burlap, a rather 
cpen cloth, w hich is strong and will allow the heated air to pass through 
iteasily. Insome instances floors constructed with very narrow cracks 
have no covering of cloth over them, the fruit being spread imme- 
diately upon the floor. The common practice, however, is to use the 
cloth and spread the fruit in sections or upon definite areas from 2 to 
4 inches deep, depending upon the character of the fruit to be dried. 
Raspberries are usually spread about 2 inches deep, while apples may 
be spread as deep as + inches. 
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Fig. 22.—Elevation of building, plans of which are shown in figures 19 and 20. 


As curing proceeds, the fruits, as soon as they have passed the soft 
stage which comes on immediately : after spreading, are stirred at fre- 
quent intervals with 2 wooden-toothed rake or are turned over with a 
wooden scoop. As the curing goes on, the depth of the berries 
decreases, because of the shrinkage from loss of moisture. The area 
occupied by them is then restricted, so as to keep the drying fruit of 
considerable depth upon the floor. Asthe fruit is about to be removed 
from the drying room several layers are frequently combined so as to 
occupy very much less space. The fresh fruit, as it comes from the 
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field, occupies more floor space in proportion to the final product than 
it does at any stage during the process of evaporation. 

When the fruits are sufficiently dried, which may be recognized by 
their adhering when pressed in the hands, and when there is a small 
percentage—perhaps 5 or 8 per cent—of comparatively soft fruit in 
the product, they are ready to go into the curing box or on the curing 
floor. The fruits are usually removed from the kiln and placed in 
boxes, which are approximately 2 feet long, 8 inches deep, and 10 
inches wide, and hold something less than a bushel. The curing proc- 
ess is completed by daily pouring the fruits from one box to another, 
thus giving them a chance to become aerated. 





Fic. 23.—Elevation of building in which the floor construction shown in figure 21 is used, 


Curing rooms.—In some cases a large floor, something like a minia- 
ture malt-house floor, is used for the finishing or curing room. The 
berries are spread on this floor and frequently stirred with a wooden 
scoop for several days before they are sacked for market. Itis claimed, 
however, by the advocates of the box system that this is more satis- 
factory than spreading the berries on the curing floor, as it keeps them 
in a more confined area and allows those berries which have become 
too dry in the process of evaporation to take up a small portion of the 
moisture from the berries which are undercured, thus restoring the 
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balance between the two, which is an advantage in the finished prod- 
uct. These, however, are matters of experience and judgment, and 
‘an not be described with sufficient accuracy to offer a guide to the 
operator. Experience alone will provide the knowledge which will 
enable one to determine when the fruit is sufficiently dry to be removed 
from the kiln. 

SUN DRYING. 

The drying of berries on racks exposed to the sun is a practice 
largely in vogue in many of the raspberry-growing regions, and was, 
up to comparatively recent times, the only method of curing and car- 
ing for the fruits of the raspberry. One or the other of the forms of 
evaporators above described has, however, almost entirely supplanted 
this primitive method of curing the fruit. This is largely accounted 
for by two facts: (1) The product of evaporation, properly conducted, 
is more desirable, and (2) a somewhat larger yield is secured from a 
given quantity of fresh fruit than can be obtained by the sun-drying 
process. The method of sun curing is also inconvenient, in that it 


Fic. 24.—Sun drying. 


requires a great deal of attention and provision for sheltering the fruit 
in case of showers, as well as coverings for the racks at night to protect 
them from rain or dew. 

The racks formerly used for drying berries were constructed of 
ordinary plastering laths, 4 feet long and placed about one-eighth of 
aninech apart. Over this a thin cloth or paper was spread. Now- 
adays, however, the drying racks are very generally constructed of 
light, thin, matched lumber and are very much larger than formerly, 
The racks are now usually about 3 feet wide and from 6 to 8 or even 
10 feet in length. Some growers prefer to use racks about 4 feet 
square. <A set of racks exposed for curing the fruit is shown in 
figure 24. 
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QUANTITY AND QUALITY OF THE PRODUCT. 
As has already been suggested, the relative quantity of fruit pro- 
duced by the different methods of curing described varies with the skill 
of the operator, but it is universally conceded that a larger quantity of 
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marketable product can be secured from a given bulk of fresh fruit 
when properly cured in an evaporator than when cured by the old 
method of drying in the sun. A good evaporator product usually 
commands one or two cents more per pound than the sun-dried fruit, 
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Ordinarily it is estimated that 3 quarts of fresh fruit will produce 1 
pound of evaporated or dried fruit. It is therefore an easy matter 
for one to estimate the price which must be secured for evaporated 
fruit in order to put it on the same basis as the fruit sold fresh. 


VARIETIES ADAPTED TO EACH FRUIT DISTRICT OF THE 
UNITED STATES. 


The map (fig, 25, p. 34), shows at a glance the localities in which 
the four types of raspberries, namely, (1) the European raspberry 
(Rubus idacus); (2) the purple cane (2ubus neglectus), which is inter- 
mediate between the red and black raspberry; (3) the native black 
raspberry, or blackcap (/?ubus occidentalis); and (4) the native red 
raspberry (Rubus strigosus) may be expected to grow and produce 
profitable crops. 

On the map, /?ubus ¢dacus, or the European raspberry, is repre- 
sented by lines which slope downward from right to left; the purple 
cane, Rubus neglectus, by lines which slope downward from left to 
right; the blackcap, Rubus occidentalis, by horizontal lines; and the 
native red raspberry, Rubus strigosus, by perpendicular lines. With 
this key to the map it is an easy matter to determine the distribution 
of each group in the United States. 

To explain the map more fully and to give prospective growers an 
idea of the varieties adapted to a particular region, the appended list, 
arranged according to the commercial importance of the different 
varieties, as well as according to their botanical classification, has been 
prepared. The names which are printed in italics are, in all cases, 
those which are considered best adapted to the region for either culinary 
or commercial purposes. There is such slight difference in the value 
of the different sorts of any one group for dessert purposes that it 
has been deemed unnecessary to separate the list into subdivisions to 
bring out this point. The italicized names, therefore, may be taken 
as those which are most productive and most profitable from a com- 
mercial standpoint for the locality in which they are mentioned. 


DISTRICT No. 1. 


European (WR. idaeus).—Clarke, Fastolff, Franconia, Hudson River Antwerp, Orange 
(Brinckle’s Orange), Vermont. 

Purple cane type (2. neglectus).—Shaffer, Philadelphia, Columbian. 

Blackcap type (PR. occidé ntalis).—Earhart, Greg, Hilborn, Ohio, Olde r, Doolittle, 
McCormick, Palmer, Souhegan, Lotta, Tyler. 

Native red (R. strigosus).—Cuthbert, Golden Queen, Miller, Blair, Hansell, Loudon, 
Marlboro, Turner. 
DISTRICT No. 2. 

European (R. idaeus).—Fastolff, Franconia, Orange (Brinckle’s Orange), Vermont. 

Purple cane type (It. neglectus).—Columbian, Shaffer, Caroline. 

Blackeap type (Jt. occidentalis).—Conrath, Eureka, Gregg, Hilborn, Kansas, Nemaha, 
Ohio, Palmer, Cumberland, Doolittle, Lotta, Mills, Older, Souhegan, Tyler. 

Native red (R. strigosus).—Cuthbert, Golden Queen, Loudon, Turner, Brandywine, 
Hansell, Marlboro, Thwack. 
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DISTRICT No. 3. 


Purple cane type (It. neglectus).—Caroline, Columbian, Shaffer. 

Blackcap type (/?. occidentalis).—Gregg, Kansas, Cumberland, Doolittle, Hilborn, 
McCormick, Ohio, Palmer, Tyler. 

Native red (2. strigosus).—Brandywine, Cuthbert, Miller, Golden Queen, Hansell, 
Kenyon, Loudon, Marlboro, Turner. 


DISTRICT No. 4. 


Purple cane type (PF. neglectus).—Shaffer, Caroline, Columbian, Reliance. 

Blackcap type (Jt. occidentalis).—Lureka, Gregg, Kansas, Palmer, Doolittle, Hilborn, 
McCormick, Nemaha, Ohio, Winona. 

Native red (Jt. strigosus).—Cuthbert, Golden Queen, Loudon, Turner, Brandywine, 
Hansell, Kenyon, Miller, Thwack. 


DISTRICT No. 5. 


Purple cane type (J?. neglectus).—Shaffer.¢ 
Blackcap type (/?. occidentalis ).—Doolittle, Gregg, McCormick, Souhegan, Tyler. 
Native red (2. sirigosus).—Brandywine, Cuthbert, Golden Queen, Loudon, Turner, 


DISTRICT No. 6. 

Not adapted to raspberry growing. 
DISTRICT No. 7. 

European (7. idaeus).—Clarke, Orange (Brinckle’s Orange). 
DISTRICT No. 8. 


European (/?. idaews).—Clarke, Orange (Brinckle’s Orange), Red Antwerp. 
Purple cane type (2. neglectus).—Columbian, Shaffer, Caroline. 
Blackcap type (/?. occidentalis).—Eureka, Gregg, Kansas, McCormick, Nemaha, Ohio, 
Older, Palmer, Doolittle, Earhart, Lotta, Souhegan. 
Native red (J?. strigosus).—Cuthbert, Loudon, Thwack, Turner, Brandywine, Golden 
Queen, Marlboro, Miller. 
DISTRICT No. 9. 


Purple cane type (Jt. neglectus).—Columbian. ? 

Blackcap type (R. occidk ntalis).—Gregq, Ohio. 

Native red (2. strigosus).—Cuthbert, Loudon, Marlboro, Turner, Miller. 
DISTRICT No. 10. 

Purple cane type (I. neglectus).—Columbian, Philadelphia, Reliance, Shaffer. 

Blackcap type (2. occidentalis).—Lureka, Gregg, Tyler, Doolittle, Kansas, McCor- 


mick, Nemaha, Ohio, Palmer, Souhegan. 
Native red (J/?. strigosus).—Cuthbert, Marlboro, Brandywine, Golden Queen, Loudon, 


Turner. 
DISTRICT No. 11. 


Not adapted to raspberry growing. 


DISTRICT No. 12. 


Not adapted to raspberry growing. 


a Sparingly grown in this section. Not shown on map. 
bNot shown on map, as it is less commonly grown than the other two types mentioned. 
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DISTRICT No. 13. 


European (F. idaeus).—Fastolff, Franconia, Hudson River Antwerp, Red Antwerp. 
Purple cane type (R. neglectus).—Shajfer, Caroline, Philadelphia, Reliance. 
Blackcap type (P. occidentalis).—Gregg, McCormick, Ohio, Palmer, Souhegan, Doolit- 
tle, Kansas, Nemaha, Tyler. 
Native red (FR. strigosus).—Brandywine, Cuthbert, Marlboro, Turner, Golden Queen, 
Loudon, Thwack. 
DISTRICT No. 14. 


Not adapted to raspberry growing. 
DISTRICT No. 15. 


Blackcap type (J?. occidentalis).—Gregg, Kansas, Ohio, Palmer, Souhegan. 
Native red (RF. strigosus).—-Cuthbert, Golden Queen, Loudon, Marlboro, 
Purple cane type (#. neglectus).—Shaffer. ¢ 


DISTRICT No. 16. 


Purple cane type (FR. neglectus).—Shaffer. 
Blackcap type (#. occidentalis).—Gregg. 
Native red (2. strigosus).—Cuthbert, Golden Queen. 


DISTRICT No. 17. 
Not adapted to raspberry growing. 


DISTRICT No. 18. 


Not adapted to raspberry growing. 


DISTRICT No. 19. 


Native red (R. strigosus).—Cuthbert, Loudon. 


a Not indicated on map because it is of secondary importance to the other varieties mentioned. 
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FARMERS’ BULLETINS. 


The following is a list of the Farmers’ Bulletins available for distribution, showing the 
number and title of cach. Copies will be sent to any address on application to any Senator, 
Representative, or Delegate in Congress, or to the Secretary of Agriculture, Washington, 
D.C. The missing numbers have been discontinued, being superseded by later bulletins. 


No. 16. Leguminous Plants. No. 22. The Feeding of Farm Animals. No. 24. Hog Cholera and 
Swine Plague. No. 25. Peanuts: Culture and Uses. No. 27. Flax for Seed and Fiber. No. 28. Weeds: 
And How to Kill Them. No. 29. Souring and Other Changes in Milk. No. 20. Grape Diseases on 
the Pacific Coast. No. 3l. Alfalfa, or Lucern. No. 32. Silos and Silage. No. 33. Peach Growing for 
Market. No. 24. Meats: Composition and Cooking. No. 35. Potato Culture. No. 36. Cotton Seed 
and Its Products. No. 37. Kafir Comm: Culture and Uses. No. 28. Spraying for Fruit Diseases. No. 
39. Onion Culture. No. 41. Fowls: Care and Feeding. No. 42. Facts About Milk. No. 43. Sewage 
Disposal on the Farm. No. 44. Commercial Fertilizers. No. 45. Insects Injurious to Stored Grain. 
No. 46. Irrigation in Humid Climates. No. 47. Insects Affecting the Cotton Plant. No. 48. The 
Manuring of Cotton. No. 49. Sheep Feeding. No. 50. Sorghum as a Forage Crop. No. 51. Standard 
Varieties of Chickens. No. The Sugar Beet. No. 54. Some Common Birds. No. 55. The Dairy 
Herd. No. 56. Experiment Station Work—I. No. 57. Butter Making on the Farm. No. 58. The Soy 
Bean as a Forage Crop. No. 59. Bee Keeping. No. 60. Methods of Curing Tobacco. No. 61. Aspara- 
gus Culture. No. 62. Marketing Farm Produce. No. 63. Care of Milk on the Farm. No. 64. Ducks 
and Geese. No. 65. periment Station Work—II. No. 66. Meadows and Pastures. No. 68. The 
Black Rot of the Cabbage. No. 69. Experiment Station Work—III. No. 70. Insect Enemies of the 
Grape. No.71. Essentials in Beef Production. No.72. Cattle Ranges of the Southwest. No. 73. 
Experiment Station Work—IV. No. 74. Milk as Food. No.75. The Grain Smuts. No. 77. The 
Liming of Soils. No.78. Experiment Station Work—V. No.79. Experiment Station Work—VI. 
No. 80. The Peach Twig-borer. No. 81. Corn Culture in the South. No. 82. The Culture of Tobacco. 
No. 83. Tobacco Soils. No. 84. Experiment Station Work—VII. No.8. Fish as Food. No.8. Thirty 
Poisonous Plants. No.87. Experiment Station Work—VII{. No. 8%. Alkali Lands. No. 89. Cow- 
peas. No.91. Potato Diseases and Treatment. No.92. Experiment Station Work—IX. No. 93. Sugar 
as Food. No. 94. The Vegetable Garden. No. 95. Good Roads for Farmers. No. 96. Raising Sheep 
for Mutton. No. 97. Experiment Station Work—X. No. 98. Suggestions to Southern Farmers. No. 
99. Insect Enemies of Shade Trees. No. 100. Hog Raising in the South. No. 101. Millets. No. 102. 
Southern Forage Plants. No. 103. Experiment Station Work—XI. No. 104. Noteson Frost. No. 105 
Experiment Station Work—XII. No. 106. Breeds of Dairy Cattle. No. 107. Experiment Station 
Work—XIII. No. 108. Saltbushes. No. 109. Farmers’ Reading Courses. No. 110. Rice Culture in the 
United States. No.111. Farmers’ Interest in Good Sced. No.112. Bread and Bread Making. No. 113. 
The Apple and How to Grow It. No. 114. Experiment Station Work—XIV. No. 115. Hop Culture in 
California. No. 116. Irrigation in Fruit Growing. No. 118. Grape Growing in the South. No. 119. 
Experiment Station Work—XV. No. 12. Insects Affecting Tobacco. No. 121. Beans, Peas, and other 
Legumes as Food. No. 122. Experiment Station Work—XVI. No. 123. Red Clover Seed: Information 
for Purchasers. No. 124. Experiment Station Work—XVII. No. 125. Protection of Food Products 
from Injurious Temperatures. No. 126. Practical Suggestions for Farm Buildings. No. 127. Impor- 
tant Insecticides. No. 128. Eggs and Their Usesas Food. No. 129. Sweet Potatoes. No. 131. House- 
hold Tests for Detection of Oleomargarine and Renovated Butter. No. 132. Insect Enemies of Grow- 
ing Wheat. No. 133. Experiment Station Work—XVIII. No. 134. Tree Planting in Rural School 
Grounds. No. 135. Sorghum Sirup Manufacture. No. 136. Earth Roads. No. 137. The Angora Goat. 
No, 138. Irrigation in Field and Garden. No. 159. Emmer: A Grain for the Semiarid Regions. - No. 
140. Pineapple Growing. No. 141. Poultry Raising on the Farm. No. 142. Principles of Nutriticn and 
Nutritive Value of Food. No. 143. The Conformation of Beef and Dairy Cattle. No. 144. Experiment 
Station Work—XIX. No. 145. Carbon Bisulphid as an Insecticide. No. 146. Insecticides and Fungi- 
cides. No. 147. Winter Forage Crops for the South. No. 148. Celery Culture. No. 149. Experiment 
Station Work—XX. No. 150. Clearing New Land. No. 151. Dairying in the South. No. 152. Seabies 
in Cattle. No. 153. Orchard Enemies in the Pacific Northwest. No. 154. The Home Fruit Garden: 
Preparation and Care. No. 155. How Insects Affect Health in Rural Districts. No. 156. The Home 
Vineyard. No.157. The Propagation of Plants. No. 158. How to Build Small Irrigation Ditches. No. 
159. Scab in Sheep. No. 161. Practical Suggestions for Fruit Growers. No. 162. Experiment Station 
Work—XXI. No. 164. Rape as a Forage Crop. No. 165. Culture of the Silkworm. No. 166. Cheese 
Making on the Farm. No. 167. Cassava. No. 168. Pearl Millet. No. 169. Experiment Station Work— 
XXII. No. 170. Principles of Horse Feeding. No. 171. The Control cf the Codling Moth. No. 172. 
Scale Insects and Mites on Citrus Trees. No. 173. Primer of Forestry. No. 174. Broom Corn. No. 
175. Home Manufacture and Use of Unfermented Grape Juice. No. 176. Cranberry Culture. No. 177. 
Squab Raising. No. 178. Insects Injurious in Cranberry Culture. No. 179. Horseshoeing. No. 181. 
Pruning. No. 182. Poultry as Food. No. 183. Meat on the Farm.—Butchering, Curing, ete. No. 184. 
Marketing Live Stock. No. 185. Beautifying the Home Grounds. No. 186. Experiment Station Work— 
XXIII. No. 187. Drainage of Farm Lands. No. 188. Weeds Used in Medicine.: No. 189. Information 
Concerning the Mexican Cotton Boll Weevil. No. 190. Experiment Station Work—XXIV. No. 191. 
The Cotton Bollworm—1903. No.192. Barnyard Manure. No. 193. Experiment Station Work—X XV 
No. 194. Alfalfa Seed. No. 195. Annual Flowering Plants. No. 196. Usefulness of the American Toad. 
No. 197. Importation of Game Birds and Eggs for Prepagation. No.198. Strawberries. No. 199. Corn 
Growing. No. 200. Turkeys. No. 201. Cream Separator on Western Farms. No. 202. Experiment 
Station Work—XXVI. No. 203. Canned Fruits, Preserves, and Jellies. No. 204. The Cultivation of 
Mushrooms. No. 205. Pig Management. No. 206. Milk Fever and Its Treatment. No. 207. Game 
Laws for 1904. No. 208. Varieties of Fruits Recommended for Planting. No. 209. Controlling the 
Boll Weevil in Cotton Seed and at Ginneries. No. 210. Experiment Station Work—XXVII. No. 211. 
The Use of Paris Green in Controlling the Cotton Boll Weevil. No. 212. The Cotton Bollworm—1904. 
No. 213. Raspberries. No. 214. Beneficial Bacteria for Leguminous Crops. No. 215. Alfalfa in the 
Eastern States. No. 216. Control of the Cotton Boll Weevil. No. 217. Essential Steps in Securing an 
Early Crop of Cotton. No. 218. The School Garden. No. 219. Lessons Taught by the Grain Rust 
Epidemic of 1904. No. 220. Tomatoes. No 221. Fungous Diseases of the Cranberry. 
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